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Introduction  
This supporting information consists of figures, tables, and a technical description of the OH 
Scavenging Inlet that provide more detail than is in the paper itself. They are not essential for 
understanding the descriptions or analysis in the paper, but provide interested readers more 
detail or illustrations supporting the text in the paper. These figures and tables were produced 
using the same data and software that were used to produce the figures and tables in the paper 
itself. 
 
Figure S1. Laboratory-based calibration curves for (a) OH and (b) HO2 as a function of 
detection cell pressure, which is roughly proportional to atmospheric pressure. Different 
detection cell pressures are generated by changing the inlet sizes, as described in detail in 
Faloona et al. (2004). Blue lines are the fits of the calibration measurements for the OH and 
HO2 signals produced by the mixing ratios. The x symbols are calibration data and the vertical 
bars are the uncertainty at 2𝛔 confidence. The grey shading is the range of OH calibrations 
from five previous NASA DC-8 aircraft missions. The red dashed lines are the calibration curves 
that would be needed to force agreement between the median observed and modeled OH and 
HO2 for all ATom phases at all altitudes. For ATom-1, the OH calibration to force agreement 
would need to be 20% higher than that for the median (red dotted curve), well above any 






Figure S2. Fractional HOx loss and production for ATom-1. The fractional loss or production for 
each term is the difference between it and the line for the preceding term closer to zero. The 
first five terms are loss, the second seven terms are production. Smaller production and loss 
term have been added together to form “Other Loss” and “Other Prod”. 
 
Figure S3. Median modeled HOx production, which equals modeled HOx loss (triangles), OH 
cycling to HO2 (circles), and HO2 cycling to OH (squares) as a function of altitude for ATom 1. 
Figures for ATom 2, 3, and 4 are similar. HOx cycling is faster than HOx production above 8 km 
where median NO abundances were higher, but not below 8 km where NO abundances were 
lower. Below 4 km, HOx production is mainly by OH production, OH reactions then shift HOx to 
HO2, and HOx loss is mainly by HO2 loss, with little HOx recycling. 
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Table S2. Simultaneous measurements used to constrain the box model 





MMS  ±0.5 C ± 0.3 hPa Chan et al., 1998 
H2O DLH (laser 
absorption) 





± (12-25)%, species 
dependent;  
(jNO2: ± 12%); 
(jO(1D): ± 25%) 
(jH2O2: ± 15%) 





6.6 pptv Ryerson et al., 2000 




1.4 ppbv ± 1-5% + 1.5-2 ppbv Ryerson et al., 2000 








Santorini et al., 
2014 




CIT CIMS (CIMS) ± 30% + 50 pptv 
 
244.0 pptv 
Crounse et al., 2006 
HCOOH 
BrO 
NOAA CIMS (CIMS) ± 15% + 50 pptv ± 25% + 0.2 pptv Neuman et al., 2016 








H. Chen et al., 2013 
 
HCHO NASA ISAF# (LIF) ± 10% ± 10 pptv Cazorla et al., 2015 


















(methyl nitrate & 
chloroform: ± 20%) 





























Apel et al., 2015 
* OVOCs included in sensitivity tests of modeled OH and HO2 
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